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architecture has begun to take user 'happiness' more seriously, such as Buro Happold's Building Wellbeing initiative, books on Building Happiness (Wernick, 2008) and government Foresight reports (Cooper et al, 2008) .
Following the interpretivist research tradition (Easterby-Smith, 2002) , our paper seeks to understand how emotion was taken into account by the designers of a cancer-care PSS called "Maggie's". While there is the broad understanding in the product design literature that designing an emotional connection between "people and things" (Chapman, 2008) requires considering the conditions of use (e.g. Forlizzi and Ford, 2000) , the specific characteristics of these conditions remains unclear (Chapman, 2008:p.5 ). Drawing on this specific gap in product design and the broader gap in the PSS literature, our main contribution is a conceptualisation of emotion-centred PSS design, which involves designing emotional 'chain reactions' that stimulate user agency.
We organise our paper into three parts. Firstly, we establish the theoretical foundations of the work. Secondly we present the case study of Maggie's. Thirdly, we reflect on the case by providing an analysis of how emotional empathy was achieved, a conceptualisation of the design process and a discussion of the implications for PSS design.
1 Theoretical foundations
PSS Design
It is accepted in the PSS literature that it is insufficient to design products and then just add services onto them (Aurich et al. 2006) . A systemic approach is required that considers the mutual interaction of the product, service and people (Kowalkowski and Kindstrom, 2009; Baines et al, 2007) in dynamic configurations (Ifm and IBM 2007) . A common kind of systems technique employed by PSS designers is generically called process modeling. For instance, in the design of a manufacturing-based PSS, Baxter et al (2009) used a systems process modeling technique taken from the Design Roadmap method (Park and Cutkosky, 1999 ). An alternative technique -service blueprinting (Shostack, 1984) -was used both in the design of a transportation (Bitner et al, 2008 ) and a telecentre PSS (Morelli, 2003) . Morelli's (2003) blueprint or process model was informed by use-case analysis, which is a technique borrowed from software engineering (e.g., Jacobson 1993) . Other techniques that are used to help gather information for a PSS model include scenario development (Morelli, 2003; Baxter et al, 2009 ), schematics (Morelli, 2003 citing Vargo and Lusch, 2004) , and user analysis (Morelli, 2003 citing Bijker, 1995 . PSS designers also make use of a range of physical and digital tools including CAD and frameworks for knowledge reuse (Baxter et al, 2009 ). CAD helps integrate representations of functions, service activities, and product behaviors (Hara et al. 2009; Isaksson et al, 2009; Bertoni, 2013) .
The above tools and techniques are effective for representing the customer's actions, onstage visible contact, backstage invisible contact, support processes and physical evidence (Bitner, 2008:p.72 ). However, they have little or no capacity to capture the emotional needs of users.
To enhance this capacity, we first need a better understanding of emotion per se. In the next section we review some key emotion theorists.
Emotion
Defining emotion is notoriously problematic and complex (Scherer, 2005) . The definition offered here comes from the cognitive research stream: emotion is an appraisal process -it is formulated by the way people interpret, evaluate, or appraise their circumstances (Arnold, 1960; Lazarus, 1991; Parkinson et al, 2005:p.6; Moors, 2009 ). Appraisal theory is well established in the field of emotion having its roots in Hume's (1738) Impressions of Reflection. According to this theory, emotion has a stimulus, an appraisal and a consequence (e.g. Mesquita and Fridja 1992; Moors, 2009) . A stimulus can be a physical/material object, social occurrence, event or episode that emanates from the relational environment (Lazarus, 1991; Moors 2009 ). The Appraisal is the interpretation or evaluation of the stimulus.
Consequence concerns the anticipated outcome of the stimulus, e.g. the consequence of an event (Lazarus 1968 (Lazarus , 1991 Scherer, 1987; Moors, 2009; Parkinson et al 2005) . According to structural appraisal theory an appraisal has two parts. The primary appraisal involves a subject assessing the importance of the stimulus in respect of their goals and life (Lazarus, 1991) . The secondary appraisal evaluates the subject's agentic potential (Moors, 2009:p.630), i.e. their ability to take action with respect to the stimulus and change it to suit their goals (Smith & Kirby, 2009 ).
We can 'unpack' this structural appraisal model further by drawing on Giddens' (1984) structuration theory -this is a salient theoretical extension given the role of agency in both theories. Giddens' (1984) definition of agency is compatible with Lazarus (1991) and other structural appraisal theorists -it concerns a subject's ability to intervene in a situation and take action: "[it is] the stream of actual or contemplated causal interventions of corporeal beings in the ongoing process of events-in-the-world." (Cassell, 1993:p81) . Specifically we extend on the ideas of cognitive structural appraisal theory via the cognitive elements of human agency in structuration theory, as delineated in the stratification model -see Figure 1 (Giddens, 1984:p.376 ).
Figure 1: Cognitive elements of human agency (Giddens, 1984)
Agentic interventions have cognitive, action and structural aspects. While we extend on structural appraisal theory via the cognitive elements of structuration, our particular focus is not on those elements but rather on the structure/agency duality dynamic. The distinction between agency and structure is for analytical convenience only since they are mutually constituted through recursive social practices. Structures comprise rules and resources, which are produced and reproduced through social interaction (Cassell, 1993:p.122 ). Rules and resources become embedded in the agent's memory traces, which they draw on in their performance of "knowledgeable" social actions; they exercise their agency by drawing on these socio-material structural properties for a purpose established at the cognitive level. This "motivational" aspect of structuration is related to the primary stage of the structural appraisal model, in which the relevance of the stimulus for a goal is considered. Therefore, sociomaterial structural properties play a role in shaping emotion since they are 'activated', 'accessed' and embedded in cognition as 'memory traces' as action is monitored. It follows that during the secondary stage of structural appraisal the subject's agentic potential is evaluated by accessing these memory traces. We have provided a diagrammatic conceptualisation of this dynamic in Figure 2 . by the subject through two cognitive checks (Scherer, 2005 ) -i.e. the primary and secondary appraisals. If a stimulus 'passes' the stimulus-goal fit check, i.e. the stimulus is relevant to the subject's goals, then an agentic capacity check is performed. If this check is negative then this leads to normative action or inaction in which the structures and associated stimuli are reproduced. If the check is positive and subject does possess the capacity to act on the stimulus, then agency/interventive action is exercised that transforms the stimuli, the structures and the emotional experience of the subject. The results of these checks are not necessarily so binary however -mixed results may occur simultaneously. We draw on this extended model of structural appraisal as a theoretical lens -structuration theory has been used in some product-service system studies such as Mylan (2014) . We elaborate on this lens and associated method further in the following section.
Research approach and methods
Our field study of the Maggie's Centre began in January 2009 and lasted seventeen months.
We took an interpretivist approach to the study -interpretivism can enhance our in-depth understanding of social phenomena (e.g. Schon, 1983; Easterby-Smith et al. 2002; Swann, 2002) by accessing the meanings that people create and attach to their social lives (Ngwenyama and Lee, 1997) . Interpretivism is an apposite approach given the study's interest in PSS user 'meanings' and appraisals of PSS design facets.
The site of the fieldwork, The Maggie's Centre, was designed and constructed between 2004 and 2008 by the architectural practice Lord Architects (a pseudonym) and partners in association with the user team (project instigators and other stakeholders); the project was codesigned (e.g. Bate and Robert, 2006) . We chose Maggie's on account of its putative success -in 2009 it was awarded the prestigious Royal Institute of British Architects (RIBA) Stirling Prize. All the data were collected by the lead researcher, who engaged with the participants through first-hand experiences (Lofland, 1971) , in order to grasp the meanings ascribed to the design processes. Interviews (semi-structured and informal) were conducted with: (i) project instigators, which included the co-founders, i.e. the client, (ii) designers, including architects, lighting designers, landscape designers, and engineers, (iii) patients of the facility, and (iv) one other stakeholder -the cost accountant -who was also thought of as part of the client team since he had also been a cancer patient (see Table 1 ). Twenty-five semi-structured interviews were conducted with the users/client and designers; these were all recorded and transcribed, except those conducted with the patients. In accordance with agreed ethical procedures, we have provided pseudonyms for all participants and their respective companies except Maggie's. Interview guides (Rubin and Rubin, 1995) were prepared for the semistructured interviews. Each interview lasted at least an hour. The designers and users (project instigators, accountant) were asked about the PSS design process and how user emotion was taken into account.
The informal conversations with patients were not planned and occurred during the regular visits the lead researcher made to the facility. Our interviews were conducted after the completion of the facility and hence relied on retrospective accounts of how design decisions developed. Whilst this is a potential weakness of the study, it was motivated by practicalities and the ethos that interviewing offers the researcher a middle-path between getting too involved and not getting involved enough with those in the research setting (Walsham, 1995) .
Other data sources included observations and secondary materials such as the Maggie's Architectural Brief and emails. These materials were analysed to gain more insight into, as well as verify the interview responses. Cost Accountant Hooch and Associates Patients "A", "B", "C", "D", "E", "F", "G" and "H" Maggie's Patients
Data Analysis
Our analysis was largely grounded in the data, being guided by the works of Corbin and Strauss (2008) and Miles and Huberman (1994) . We say largely since all analysis has its roots in the literature review to some degree -this defines the research scope and questions, which ultimately shapes the character and detail of the data collected (Boote and Beile, 2005:p.4 ).
For example, in our study the literature review revealed a knowledge gap in understanding and designing user emotions in PSS (Bitner et al., 2008) . In this way, our grounded analysis was pre-configured towards emotion-centered PSS design. Having identified this gap, we searched for an apposite research site -networking activities with the RIBA led to one member pointing out that 'happiness' was a particular concern in architecture at that time and introduced us to Maggie's. We took 'happiness' to be a surrogate for emotion, which married well with the research focus established by the literature review.
Preparation
Having gained access, an interview guide was drawn-up for each semi-structured interview at Maggie's, this featured specific questions consonant with the broader research questions: RQ1 Please can you recount your 'story' of the design process of Maggie's Cancer Caring Centre, London? RQ1.1 How was the 'happiness' of the centre's users taken into account in the design process?
Based on these research questions, two general 'master' codes (Miles and Huberman, 1994:p.58) were established: DP -design process DPHA -'happiness' considerations in the design process Happiness was taken to be a fluid term, and we expected it to become more concrete as the study progressed.
In addition to these specific research questions, a mid-range provisional coding scheme was drawn up (Miles and Huberman, 1994:p61) for inclusion in each interview guide. The reason for doing so was to constantly remind the researcher of key criteria for collecting high quality ethnographic data (Altheide and Johnson, 1994:p.485-489) ; this drew upon criteria specified by Lofland (1971) in Table 2 : (Lofland, 1971; Miles and Huberman, 1994) (i) ACTS -action in a situation that is brief (ii) ACTIVITIES -actions in a setting that are of more major duration (iii) MEANINGS -verbal productions of participants that define and direct action (iv) PARTICIPATION -participants' involvement in a situation (v) RELATIONSHIPS -interrelationships between several people (vi) SETTINGS -the entire setting under study conceived as the unit of analysis
Having ensured that these criteria were addressed during all interviews, we knew their qualities would be already inherent in the transcripts' contents, so we did not proceed to formally analyse the data by drawing on the scheme in Table 2 ; it was used a guide to inform the data collection process.
Formal Grounded Analysis
Formal grounded analysis began after the first interview and was ongoing (Miles and Huberman, 1994: p.65) . During this process, we applied the following principles from Corbin and Strauss (2008):
• analysis is not a process that can be rigidly codified (p.16)
• interpretations are not set in stone (p.197)
• the researcher remains open to all possible meanings in the data and potential relationships between the concepts (p.52-53)
• keeping lower-level concepts in any explanation of higher-level concepts keeps the researcher close to the data (p.52)
Our analysis procedure was as follows:
After transcribing the interviews we read through all the transcripts once. These were then converted into Rich Text Format (RTF) and loaded into a computer-assisted qualitative data analysis software (CAQDAS) called "F4Analyze" -this is a sister project of the more famous MaxQDA, as featured in Corbin and Strauss (2008) . Figure 3 provides a screen-shot of the tool. The left-most frame in the Figure displays the transcripts, the middle frame contains the text per transcript where various operations pertaining to coding and memoing are conducted, and the right-most frame displays the emerging coding system.
Figure 3 -The F4 CAQDAS Tool
The data was then micro-analysed using the software tool, which involved close-encounters with the data (Corbin and Strauss, 2008:p.163 ). Although we were using a computer-based tool, thinking was still the heart and soul of the analysis (Ibid:p.163). This involved reading 'chunks' of raw data and then reflecting on them by way of memoing (Miles and Huberman, 1994:p72) ; this captured the researcher's flow of thoughts (Corbin and Strauss, 2008:p.227 ).
Each memo was assigned an identifier and a tentative open code in an effort to conceptualize
what the data could be indicating. The unique identifier was of type "Will/38/1" i.e. the memo pertains to Will's interview, occurs at paragraph 38 and it is the first memo in that paragraph.
It was done in this way so that we could easily trace the memo back to its source position in the transcript if we exported them. We provide a screen-shot example of a memo in Figure 4 .
The software embeds the memo within the text so that it is viewable in-context.
Figure 4 -Memo Example
After open-coding the transcripts these were then exported from F4analyze in XML format into Excel for easier viewing. We proceeded with axial coding, in which we grouped the open-codes and elicited lower-level concepts and linked them to higher-level ones -some possible themes were identified. We used analytical tools such as 'constant comparisons' between memos and codes from (Corbin and Strauss, 2008) . We proceeded tentatively and bore in mind that interpretations and codes are not set in stone (Ibid; p.197). To help clarify the higher and lower-level concepts that were emerging we produced early diagrams (Ibid, 2008: p.118 ). This was particularly useful in evaluating the cogency of our ideas and interpretations of the data. Sometimes this nudged us to revisit earlier thinking and amend our codes:
"revising and re-revising the emerging analytic scheme, especially during the early stages of analysis should not be cause for alarm" (Corbin and Strauss, 2008:p.197) A variety of themes emerged from the open and axial coding process resulting in a grounded conceptualisation of emotion-centred PSS design. To abstract this further we employed a theoretical lens comprising related concepts from structural appraisal theory and structuration theory; we specified this in section 1.2. This approach to theoretical formulation is based on Walsham (1998) , who suggests drawing on macro-theory in order to transcend particular case settings and thereby generalize from a micro-study. We now present said case study.
Case Description

Background
A Maggie's Centre is a place to turn to for help with any of the problems, small or large, emotional and otherwise, associated with cancer. At the time of writing, there are fifteen of them around the UK. Under one-roof patients, their relatives and friends can find: (i) professional psychological and emotional support for individuals and groups, (ii) courses on stress reduction, (iii) a wide variety of information on cancer, care and even benefits advice, (iv) spaces for patients either to be alone or to be with friends and family, and (v) socialisation. There is also a Maggie's Online service. Such facilities are in-demand because cancer frequently undermines patients' self-worth, autonomy and well-being (Bloom and Spiegel, 1984) .
The Brief
The Maggie's Centres were the brainchild of cancer patient and horticulturist Maggie Jencks.
She wrote an empathic vision of the centres in 'A View From the Frontline' (Jencks, 1995) . It included reflections and accounts of how she suffered with cancer, describing it as, "a punch in the stomach…Everyone, however, knows that cancer means pain, horrible treatments…Cancer does kill of course -but fear, compounded by ignorance and false knowledge is a paralysing attack in its own right. The myth of cancer kills as surely as the tumours." (Jencks, 1995:p.9 ) The publication was the foundation of the Maggie's Architectural Brief, which was further developed by the co-founders who cared for her -Maggie's nurse, her husband, her oncologist and her artist/sculptor friend (Table 1) . The project architect of the facility "Will" described the Brief as "very inspirational", "It [the brief] doesn't talk about the facility in terms of metres squared and so forth that you have to adhere to. All those constraints are basically forcing you into a corner already. It talks mostly about the way it wanted you to feel, about the use of natural light and not dark spaces, when you're looking out the windows, how you feel, and the fact that having a kitchen for cups of tea is very important when it involves empowerment and gaining an emotional involvement." (Will -project architect)
It prioritised conveying how facility users 1 should feel rather than what functions and products were available to them, such as the therapeutic advantages of horticulture indoors and out. It helped the designers empathise with cancer patients' experiences, emotionally 'charging' the design process. The process followed the standard RIBA phases for architecture: Preparation, Design 2 , Construct and Use. The co-designers' prior experiences at NHS cancer hospitals further informed the brief, and they kept these in mind throughout the whole process.
Features of a Nearby Institutional PSS
Although excellent in the application of medical science, the participants mentioned how cancer hospitals imposed 'rules' on patients, which they had become accustomed to, but with consequences for their emotional well-being. In particular these related to restrictions on the use of corridors, kitchens, gardens and windows, creating a "sense of secrets" (Lorna, Patient A) and "lack of trust" (Bernice, Patient F). For example, "potentially therapeutic gardens are under lock and key" (Bernice), and "the windows can hardly be opened" (Bernice) -it was 'accepted' between the parties that people might abuse them, but with the consequence of "feeling trapped" (Patient F), "the last thing you want, when your mind is thinking the world's closing in, is to be walking around a building which feels just like that, like the narrow long corridors and various restrictions." (Jonty -cost accountant)
Signs reinforced accepted norms that the hospital made patients feel confused, "processed" and stressed (Bernice -lead nurse). Hospital "neon" queue management signs reflected "clinic load", the patient's position in that load, and the need to conform to the system, "Everything is telling you not to approach the receptionist and talk to them. It diminishes communication." (Lorna -CEO) Also, Patient "A" mentioned how distressed he felt at seeing a "stack of pamphlets" that included advice on how to prepare your will; it made him feel like he was dying. The empathic co-designers sought to avoid these kinds of norms, restrictions and negative user feelings in the new facility design.
New Emotion-centred PSS Design
The designers reacted to the cancer hospital accounts by omitting all but the necessary health and safety signage in the new PSS, "There are no signs to the toilet because actually asking where the toilet is becomes an opportunity for communication, it signals a simpler environment, more informal… we wanted our building to encourage human interaction." (Lorna -CEO)
The team sought to create a simpler environment than the hospital's, one where more intuitive human interaction was possible drawing on the building's features. For instance, "door language" was established so that signs indicating room availability were unnecessary. This prompted patients and staff to talk, requiring the patient to be "active" (Will) rather than passive. Doing away with signs also made the facility feel less institutional and more like a home. All the co-designers pointed out that a key design feature was the kitchen and attached An aspect of the relaxed, uplifting environment was the horticulture inside and outside the facility, "I created spaces that were about feeling…what was most important was creating a space that drew upon a mood or an atmosphere, or heightened it, and then allowed the user to be in it without challenging them." (Dan -landscape designer)
This design aspect even took into account the therapeutic sound the trees would make when the wind blew through them or when it rained on them, as well as their scent and taste, "We buffered the whole building with the birch trees, so you get the wind in the birch trees, and then there are these huge leaves in one of the courtyard gardens, on the Tetrapanax [rice paper plant], so when it rains you get this 'patter' on the leaves. Then there is the perfume, so that recurs again, again and again in the garden, and then there is taste, so in all the gardens there are edible things… So by stimulating people's senses you just very naturally get them to tune into a place." (Dan -landscape designer)
This gave the service provider another design feature that could be drawn on in the service of care to its users. Private support sessions could occur in a variety of rooms that had a variety of garden sounds, views and sensibilities, depending on the situation. The buffering through horticultural design reinforced the curtain walling design feature of the building, "
[Will] explained that the double height curtain walling protects us from some of the noise of the street and wraps itself around the building…somebody said it's like an arm that comes around and hugs you." (Bernice -Centre Manager)
This "effect" was expressed metaphorically by the designers in several ways, stemming from the lead architect's concept design; a kidney (Will), a heart (Bernice), a church (Lorna), and a womb (Dan).
Patient Feedback
There were some unintended consequences of design features. For instance, patient "B" said of a plant, "that leaf is dying, I don't like it because I'm faced with my mortality, so I would rather see things growing." Patient "C" said the taps in the toilet operated in an unusual "sliding" fashion, which irritated her, and patient "D" was uneasy receiving care in a facility which he called "a work of art"; it rather overwhelmed him. The centre manager and nursing team thought positively of these reactions however, treating them as "useful tools" that helped them tell if someone was upset, and therefore helped with the delivery of care, "if these really upset somebody to that extent then something else must be going on" (Bernice -Centre Manager)
Despite these unintended consequences, most patients had strong positive emotional reactions to the facility. Upon visiting the facility for the first time one patient burst into tears on account of the sense of calmness. Patient "E" said they held themselves so tightly whilst going through "the machine over there [the hospital] for the first time". They were so tense and apprehensive that when they came into the new facility they just let go and had a "cathartic emotional outbreak, crying…", which was therapeutic in itself. Indeed, patients F, G and H expressed similar reactions.
ANALYSIS
We analysed twenty-five transcripts according to the coding techniques espoused by Corbin and Strauss (2008) . The grounded analysis was iterative, revisionary and ongoing involving constant comparisons between memos, open codes, axial codes, concepts and early diagrams (Ibid:p.197) . Altogether 206 open codes were generated which formed the basis of our axial coding, i.e. grouping together the open codes to into higher-level ones which eventually became concepts and themes. We provide an extract from the code system in Figure 5 below. 
Theme 1 -Domestic Positivity
After open-coding all transcripts, we examined the code system and found domesticity and domestic-orientated feeling (an in vivo code from Will's transcript) to be thematic. We grouped together the related open-codes and performed further axial coding on the group.
This yielded the theme of domestic positivity, for which we elicited three axial codes (which we later called concepts): positive domestic artifacts, positive domestic spaces, and empowering domestic action -see Table 3 . Each axial code's open code has been assigned an index; for example, PDS1 means Positive Domestic Space 1. Crossing domestic thresholds EA2:
Performing domestic tasks
Reaching the categorisation displayed in Table 3 involved iteration and cross-examination.
Firstly, when we reviewed the codes during axial coding we realised we had assumed 'kitchen' to be a domestic feature. We waved a red-flag (Corbin and Strauss, 2008:p.73 "So, there are domestic situations that make us feel on our best behaviour and uncomfortable and there are domestic environments that make us feel welcome." (Lorna) and unwelcoming. Interestingly the OED does not mention comfort and welcome in its definition, but rather belonging, familiarity, residence and family. Looking at associated coded and 'memoed' passages, the word 'homely' was employed several times; for example:
"The idea was to create a homely kind of environment, that was the kind of antithesis of the kind of sanitary hospital environment. People come and feel at home, relax, put their feet up, read a book, sit by the fire, Scottish Bothy type thing."
We revised the group code from Domesticity to Domestic Positivity -the positivity part referring to the positive emotion connoted with home and homely; the interviewees were stressing a form of domesticity associated with positive, uplifting feelings and emotions. For example when Lorna was talking about 'positive homes', she said, "…[its] how they make you feel welcome and special…". This is consonant with the traditional Victorian definition of domesticity -one of cosy intimacy, comfort and well-being (Walker, 2002:p.826 ).
Secondly, we reviewed the following group of domestic-related open codes -social kitchen, fireplaces, kitchen table, "the kitchen is the heart" (invivo code), cosy Scottish bothy, rugs, the lack of signs and sympathetic landscape -these all represented interviewees' positive statements on the role of these aspects in cultivating domestic positivity. We divided these into positive domestic artifacts (kitchen table, fireplace, rugs, lack of signs -PDA1-4) and positive domestic spaces (social kitchen, cosy Scottish bothy, landscape -PDS1-3).
Thirdly, other codes included crossing domestic thresholds, and, performing domestic tasks.
An incident of the former code that was related to us involved cancer patients taking the decision to cross the threshold of Maggie's and walk into the facility. A data incident pertaining to the latter concerned a patient making tea. Both phenomena involve the user/patient taking action. This suggested two particular ideas -the patients taking action per se and being empowered to do so; both were woven together. We grouped these two codes under empowering domestic action; part of Maggie's design appeared to be stimulating the patients to take action. At the end of this axial coding cycle we produced an early diagram (Corbin and Strauss, 2008: p.118 ) to help clarify the emerging code relationships -see Figure   6 . From this we induced: i) empowering domestic action was an important explanatory idea of Domestic Positivity, ii) which was enabled (and constrained) by positive domestic spaces (e.g.
social kitchen) and positive domestic artifacts, (e.g. the kitchen table).
Figure 6: Early Conceptual Diagram -Domestic Positivity
As the analysis progressed from this domestic theme, we found further evidence that empowerment was a key idea in designing positivity at Maggie's.
Sub-theme -Empowering Domestic Action
As above, empowering action was an important idea in the generation of domestic positivity.
There were more incidents that were consonant with this concept but that we initially did not regard as being exclusively domestic, hence we initially established a dedicated theme for it called empowerment. As the grounded analysis refined however, many of the open codes were added to the existing axial codes of Domestic Positivity -positive domestic spaces/artifacts and empowering domestic action -see Table 4 ; those codes in bold-face are the additional to those presented in Table 3 above.
Domestic Positivity
Positive Domestic Artifacts
Empowering Domestic Action Positive Domestic Spaces 
User initiatives
We now discuss six coding decisions pertaining to this theme. Firstly, regarding the code Our initial thinking was that these design decisions were triggering or provoking or enabling the users to take an action such as opening a window when they feel warm. In the adjacent hospital, patients cannot open the windows, according to Bernice. However, the word "provoking" seemed inadequate -the code we had already defined within the context of Domestic Positivity empowering domestic action seemed to capture the feature/incident more fully. We decided to add the incident to the Domestic Positivity table; user-operated windows (PDA5 ) became a positive domestic artifact.
We also agreed that 'operating' a window was a kind of domestic task. But this was inadequate too since opening or closing a window has a wider consequence than making tea;
the former has impacts beyond the individual. Recognising this, we created two kinds of domestic task performance -those with individual and facility-level consequences. We called it facility-level because having control over an aspect of the facility was put to us as a unique characteristic of Maggie's, particularly in contrast to the lack of control patients' experienced at the adjacent hospital: "We wanted people to have a sense of control over their environment rather than the one of being a hospital patient" (Lorna). At Maggie's, users could therefore not only wield power over their individual needs but facility-level ones too; these are not mutually exclusive since satisfying their own needs in terms of temperature control was also part of facility-level control. This revision suggested the higher-level concept of human agency, which is defined by Giddens (1984) as the capability to intervene in a stream of events and make a difference (p.14). In a memo we flagged this as a candidate theoretical resource for use later on in the analysis.
A second point of discussion here is the in vivo code (from Will's transcript) domestic talking points (PDA6) -here is an example of an incident coded as such that pertains to the front garden of the facility and its unusual sculptures:
"Maggie's themselves do a lot of contact art and different sculptors. We have a sculptor we work with, Dan, who did all those big mushroom type things. The landscape works in the same way as guiding you towards the front door. Beautiful stones with scribed lines that people can then sit on them and do stuff. There's a lot of art and architecture and everything that actually comes within... It also gives some nice talking points. If you hate it, fantastic, because then it gives you a talking point." (Will)
Given the analytical impetus that was growing towards the idea of empowerment, we initially categorised talking points as such since they seemed to empower users to talk, provoked them to act, to communicate. This was in contrast to the adjacent hospital, which we found consistently shut-down patient communication. However, on reflection talking points seemed to be a type of positive domestic artifact -they comprised unusual sculptures and unusual bathroom taps, which exhibited freshness (PDA6 subtype). Further, while the bathroom taps were not perceived as 'positive' by the patients, the negativity was still seen as a positive means of monitoring them and delivering care; it signaled something was wrong to the nurse so that action could be taken (Bernice). Also, although unusual sculptures seemed at first to belong to an 'outer' domain rather than an 'inner' domestic one, we took the view that the surrounding landscape in which these objects had been placed were part of the domestic framing. This was based on our consultation of domestic architecture literature, some of which reports on the modernist view that the landscape is domesticated by screening it like a camera image through the windows (Colomina, 1992:p98-128; Walker, 2002:p829) . This resonated with how the landscape was being used at Maggie's.
Thirdly, we had created a code crossing landscaped thresholds in addition to domestic thresholds (EA1) -we reviewed and agreed that it involved empowerment given the following associated incidents:
"It's trying to create those sort of small thresholds that you can break down, and then once you do, you have to make up your mind and walk up the garden in front of you and then enter into the heart of the central space" (Will)
We conjectured that the way the landscaped garden and its path were designed empowered the user to take the decisive action to enter the Maggie's facility for the first time -as said, in itself this was recognised as difficult for many patients. However, having taken the modernist view that the landscape was a domestic feature, this instance was merged with crossing domestic thresholds (EA1), from the Domestic Positivity theme.
Fourthly, we had regarded the provision of cancer-care information or "The Information" as Bob, Lorna, Bernice and the patients called it, as being directly empowering. We decided on reflection that it was connected more directly to a broader category -Care Services;
information was delivered as a service by way of leaflets, a variety of consulting care sessions (one-to-one, group/family) and courses (e.g. stress reduction) and nurse monitoring. We regarded this as distinct from but related to empowering domestic action. We therefore moved it out from the empowerment group to be a distinct concept. We made connections to the subconcepts configurability (PDS5) and domestic talking points (PDA6) because the care sessions relied on spaces being configurable to the needs of the users at that particular moment, and nurse monitoring leveraged the domestic talking points (PDA6) to understand how the users were feeling. PDS5 and PDA6 were already established in our analytical system as enabling the empowerment of user action -so by relating care services to them, we retained its empowering 'effects'.
Fifth, we initially established a sub-code to empowerment called user initiatives (EA3) in view of how Maggie's empowered users to setup their own initiatives such as knitting clubs, card-playing and so forth. It was then moved under empowering domestic action given the similarity to the existing concept. Again, agency seemed conceptually pertinent.
Sixth and lastly, a code freedom of use (of the facility) was initially regarded as a sub-code of open the windows, to access information, configure spaces as needed, to talk, and so forth.
They therefore empowered all kinds of action at the facility and warranted 'promotion' to an axial code we called relaxed rules; it helped explain another facet of the positive conditions at Maggie's. Two new tables of codes were created -"Care Services" and "Relaxed Rules" -see Tables 5 and 6 below: 
To again help clarify the emerging code relationships, we produced another early diagram that built on Figure 6 -see Figure 7 . 
Theme 2 -Hospital Negativity
As indicated in some aspects of the axial analysis above, some concepts were motivated by the wish to avoid an institutional, hospital feel -the lack of signs and freedom of use for example. There were more such incidents and associated open codes that we initially grouped together under negative hospital comparisons. This group of codes overwhelmingly pointed to negativity -we therefore renamed the group code or theme to Hospital Negativity. We now discuss this theme drawing on Table 7 . 
Loss of Control
From these codes we saw great resonance with the emerging conceptual picture and its themes. The group of open codes provided the conceptual counter-point and motivation for the Domestic Positivity design approach at Maggie's. System artifacts (HN1) such as neon queue management signs, prohibitive rules (HN2) that placed restrictions on the movements of patients, the indulgence in doctor time management and functionality (HN3) all contributed to institutional systemic priorities at the expense of the feelings (HN4) and other cognitive needs of the patient (e.g. Bernice and Will). This, along with negative events (HN5) such as cancer diagnosis and encounters with negative materials such as will-making pamphlets, further resulted in a sense of loss of control (HN6) and self-efficacy. We provide a conceptualisation of the Hospital Negativity concept along with its constituent sub-concepts and properties.
Drawing on the Tables and discussion above, Figure 8 
Grounded Concept Model
We inducted two main themes: Domestic Positivity and Hospital Negativity, as well as an important sub-theme to the former -Empowering Domestic (user) Action. We depict how these are related in our grounded conceptualisation of emotion-centred PSS design in Figure 9 below. We emphasize that the conceptualisation is neither objective nor definitive -it is (Geertz, 1973) . 
Analytical Lens
We present our conceptualisation of emotion-centred PSS design in Figure 10 below, and proceed to discuss it.
Figure 10: Conceptualisation of Emotion-centred PSS Design
Emotional experiences are kick-started by a variety of stimuli emanating from the relational environment or structure (Lazarus, 1991; Moors, 2009) . As per the grounded conceptual model (Figure 9) , an overarching negative stimulus in the field study was hospital negativity, which exacerbated cancer patients' mental stress in dealing with cancer. This was on account of the institution prioritising systems over patients and its prohibitive, restrictive rules, amongst other stimuli.
According to structural appraisal theory there are two particular stages involved in an appraisal that shapes an emotional experience -the primary stage concerns the relevance of a stimulus to the subject's goals. The patient's overarching goal was to recuperate from their potentially life-threatening cancer and overcome the mental stress experienced along the way -as per Maggie's design brief. Jonty, Martyn and Lorna also said that patients regaining control of their environment and life activities was an important part of this goal. Therefore, any stimuli emanating from the hospital or Maggie's that impacted these goals were relevant to the user.
The secondary appraisal concerns the subject's agentic capacity (Moors, 2009:p.630 ), i.e. their ability to take action with respect to the stimulus and change it to suit their goals (Smith & Kirby, 2009 ). It was acknowledged by the designers that patients would initially find it difficult to enter Maggie's (crossing domestic thresholds concept) and perform even the simplest tasks, i.e. their agentic capacity was initially weak. A design goal was to restore and 'activate' this capacity, to enhance their ability to take action, to cope and re-appraise their circumstances more positively. Maggie's designers enhanced and enabled the users' agency by devising positive socio-material structural properties in the form of rules and resources.
Through their monitoring of the contexts of action, the patients became aware of these structural enablements, which became cognitively embedded as memory traces. Their knowledge of these positive domestic rules and resources enabled acts in which the users could break-free from the negative structures and stimuli that were normatively yielding negative emotional chain reactions. Users could transform the negative stimuli and structures while reproducing and reinforcing the positive ones, which was characteristic of their positive emotional development. The positive domestic rules were essentially uninhibiting, which meant that users did not feel trapped (Patient F), nor that there were secrets they were not privy to (Lorna, Patient A), nor that there was a lack of trust in the patients (Bernice, Patient F). Instead of being controlled by such structural features of the hospital, the users were put in control of them at Maggie's, enabling them to wield power over their own condition and circumstances.
As well as these enabling rules, the spatial, artifactual and service resources had the characteristic of being configurable to user needs. This in itself was important given that users had highly restricted and controlled experiences at the hospital, which took no account of their emotional sensitivity. This configurability is consistent with the overall domestic design aesthetic of Maggie's. This enabled on-demand and customised care services to occur, in response to the users' emotional needs. The sympathetic landscape was also part of care resource configuration; a spatial resource or room with the appropriate outdoor landscape view could be chosen to suit the mood. Indeed, the artifactual, spatial and service resources were designed to all work together in order to deliver a customised and sensitive emotional experience for the user.
In the next section, we discuss our findings in relation to the PSS literature.
Discussion and Implications
The aim of this study is to understand the dynamics of designing emotionally uplifting or positive PSS within a cancer-care setting. The benefits of this research are aimed at the PSS community in particular, which lacks the capacity, the tools to capture and enhance emotion in their designs. The conceptualisation in Figure 10 is also transferable to: i) mainstream emotion research; it can be seen as an attempt to extend cognitive scholarship with the sociocultural stream of emotion research, such as Shweder and Haidt (2000) ; ii) product design literature, after Chapman (2008) . We now discuss the scholarly implications of our work, particularly with PSS design research in mind.
Our analysis reveals that the emotionally empathic co-design team did not just design a product. Nor did they just design add-on services to it (Aurich et al. 2006) . Rather, they paid particular attention to the processes and conditions (Chapman, 2008 ) that were bound-up with the products/artifacts and services, so as to initiate positive 'emotional chain reactions'.
Designing PSS that are emotion-centred has been put forward as an important step for PSS (Bitner et al, 2008; Steiner & Harmor, 2009; Bertoni, 2013) . However, current PSS design focuses on the rationalistic modeling of flows of services and their appropriated products (Baines et al, 2007; Baxter et al, 2009; Bitner et al, 2008; Morelli, 2003) . Further, tools like CAD help integrate representations of functions, service activities, and product behaviors (Hara et al., 2009; Isaksson et al., 2009; Bertoni, 2013) , but not emotion considerations. For the purposes of designing 'positive' PSS, we suggest that emotional chain reactions should involve a constellation of positive domestic resources and rules that enhance user agency and achievements (Kabeer, 1999) . This point is also beneficial to product design discourse, since it brings more clarity to the characteristics of conditions that are requisite for designing an emotional connection between "people and things" (Chapman, 2008) ; people need to be able to wield power, exercise their agency over artifacts, which should be configurable, on-demand, customisable and are sited in an uninhibiting context of use. Inversely, we surmise that in a PSS where emotional bonds with customers are not forthcoming nor of prime concern (Bitner et al, 2008:p.67), there will be little in the way of latitude for user agency. But where PSS users are being given 'agentic latitude' there may already be a satisfying and uplifting relationship between provider and customer.
Indeed, this could be adopted as a goal when designing an emotion-centred PSS -not to lock-
down but to open-up opportunities for users to exert their agency over small or large aspects of their PSS consumption. However, we cannot and do not assume that PSS users can be deterministically made to feel a certain way by design choices. Rather, structural and agentic affordances are potential enablers of positive emotion. Further research in a variety of PSS settings could 'prove' or add further insight here. Another key design stimuli is an emotionally articulate Brief -empathic, moving user stories need to be sourced that also 'move' the designer, making for a compelling and emotional primary generator (Lawson, 2005; Brown et al, 2008) .
Emotion-based Blueprinting
Furthermore, there are practical implications of our paper. In terms of sectors, we suggest that our models are transferable to other experiential sectors such as: healthcare in general, gamification (e.g. Liu and Stacey, 2015) -the application of game design to business processes which focuses on addressing low motivation in employees and customers, and travel and leisure. Given that current PSS design tools perhaps lack capacity to consider the dynamics of user emotion, it is incumbent on us to suggest how one in particular -service blueprinting -could be adapted in order to take user emotion into account in a travel and leisure context. Bitner et al's (2008) tool can be adapted in order to take account of user emotion; we present a tool we call Emotion-based Blueprinting (Figure 12 ). It is a creative 'collision' of the model presented in Figure 10 and service system item "Hotel Exterior Parking" in Figure 11 above.
We chose this item because it seemed relatively ignored by Bitner et al (2008) ; also this item can be a source of frustration for a customer if not managed properly. The way to think of the tool in its current form is as an evaluation tool -a means of evaluating items of an existing service system. It conjectures how the five principles presented in Bitner et al (2008) could be used to re-design a more emotionally-rewarding hotel parking experience. The key new dimensions in our tool are: (i) Agentic Affordances (configurability, on-demand and customised) of the physical evidence, (ii) Uninhibiting Rules, (iii) User Cognitions (goals and stimulus-goal fit), (iv) Agentic Customer Actions and Appraisals.
Figure 12: Emotion-based Blueprint of Hotel Exterior Parking
We now expand on components of the tool presented in Figure 12 :
(1) Physical Evidence: in order to take user emotion into consideration it is important to evaluate the 'agentic affordance' of the service system item -what latitude is there for the user to be able to wield their agency over it? Can they control it, at least in some way? For example, is the parking pre-bookable or configurable prior to consumption by the user, or does the service system impose rules that limit how the user can consume it? This implies the need to complement Physical Evidence with liberal Rules that uninhibit the user; they place them in the driving seat of their experience. Further, the Physical Evidence resources should be configurable, on-demand and customised.
(2) User Cognitions: the user's goal(s) and stimulus-goal fit need to be considered -what are the goals of the user and is the Physical Evidence (the stimulus) congruent with the user's goals? This is key and requires extensive thought and research. It provides the golden-thread that runs through a service/experience.
(3) Agentic Customer Actions: what kinds of agentic, transformative actions are possible?
This section can expand on those anticipated actions as discussed in Physical Evidence above.
(4) Any Onstage Contact should not violate (1), (2) and (3).
(5) As a result, the user should feel they are breaking-free from a norm, engaging in transformative action and feel in-control.
Having provided some implications of our study, we proceed with our conclusions.
Conclusion
The main contribution of this paper is its investigation of emotion considerations in the design of a cancer care product-service system (PSS). The nexus of emotion and PSS is currently an under-researched area, although some scholars (e.g. Bitner et al, 2008) involving the collection of ethnographic data and a grounded analysis (Corbin and Strauss, 2008) . We devised a grounded conceptual model as a result of the analysis which we further conceptualised by employing a theoretical lens that comprised related concepts from structural appraisal theory (Lazarus, 1991) and structuration theory (Giddens, 1984) . Our findings suggest that in order for users to forge an emotional stake in a PSS their agency needs to be activated through the design and provision of positive domestic artifacts, spaces, and services. Emotional chain reactions of rules, resources and actions enhanced users' cognitive efficacy and positive emotions by also enabling discrete achievements (Kabeer, 1999) . We offered a conceptualisation of this as well as some practical implications such as an emotion-based blueprinting technique to enhance the emotional involvement of PSS users.
